MIL-M-38510/376(USAF)
30 September 1983
MILITARY SPECIFICATION
MICROCIRCUITS, DIGITAL, ADVANCED LOW POWER SCHOTTKY TTL,
SHIFT REGISTERS, MONOLITHIC SILICON
This specification is approved for use by the Department of the Air Force,
and is available for use by all Departments and Agencies of the Department
of Defense.
1. SCOPE
1.1 Scope. This specification covers the requirements for monolithic silicon
Advanced Low Power Schottky TTL, shift register microcircuits. Two product assurance
classes and a choice of case outline/lead finish are provided for each type and are
reflected in the complete part number.

1.2 Part number. The part number shall be in accordance with MIL-M-38510.

1.2.1 Device type. The device type shall be as follows:

Device type Circuit
01 8-bit bi-directional universal shift/storage

register with 3-state outputs

02 8-bit bi-directional universal shift/storage
register with 3-state outputs

1.2.2 Device class. The device class shall be the product assurance level as
defined in MIT-W-3I8310.

1.2.3 Case outline. The case outline shall be designated as follows:

Letter Case outline (see MIL-M-38510, appendix C)
R D-8 (20-lead, 1/4" x 1 1/16"), dual-in-1ine package
S F-9 (20-1ead, 1/4" x 1/2"), flat package
2 C-2 (20-terminal, .350" x .350"), square chip
carrier.

1.3 Absolute maximum ratings.

Supply voltage range - - - = = = = = = = = =« - - =05V dc to *+7.0 V dc
Input voltage range- - - = = = = = = = = = = = = -1.5 V dc at -18 mA to *+7.0 V dc
Storage temperature- - - - - =« - - = = = =~ = = = _65°C to +150°C
Maximum power dissipation (Pp) per device 1/: : :
Device types 01 and 02 - - - - - -« - « "= - - 220 mW
Lead temperature {soldering, 10 seconds) - - - - +#+300°C
Thermal resistance, junction-to-case (Rggc): .
Cases R and S~ = = = = =« = = = o = = = = = = = 40°C/mw
Case 2 = = = = = = = = = = = = = = = = = = = = 60 C/mW
Junction temperature {Tg)- - - - - - - - - +175°C

1/ Must withstand the added Pp due to short circuit test (e.g., Ig).

Beneficial comments (recommendations, additions, deletions) and any perti-
nent data which may be of use in improving this document should be addressed
to: Rome Air Development Center (RBE-2), Griffiss AFB, NY 13441, by using
the self-addressed Standardization Document Improvement Proposal (DD Form
1426) appearing at the end of this document or by letter.

FSC 5962
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1.4 Recommended operating conditions.

Supply voltage- - - - - - - - . - dc minimum to 5.5 V dc maximum

Minimum high level input voltage (Viy)-
Maximum low level input voltage (VILT -
Case operating temperature range- - - - - -
Minimum clock pulse width:
Device types 01 and 02:
Cases = = = = = = = = = = = = =« - =« - - 20 ns at +125°C/-55°C
Device types 01, 02: .
Cases - =~ = = = = = = = = = = = = - - - 16.5 ns at 25°C
Minimum clear pulse width:
Device type 01~ « - - = = - - = - - - «~ - 10 ns
Minimum clear inactive state pulse width:
Device type 01- - - = - = - - -~ « - - - =~ 15 ns
Minimum clear pulse data setup time:
Device type 02:
Low (active)- - - « - - - - - - - - - - 25 ns
High (in-active)- - - = = - « « = =« « - 18 ns
Minimum setup time at select (SO, S1):
Device types 01, 02 - - - - « - < - - - -~ 25 ns
Minimum setup time:
High level data (SL, SR, A - H)
Device types 01, 02 - - - - - - - - - - 18 ns
Low level data (SL, SR, A - H):
Device types 01, 02 - - - ~ - - = - - - 7 ns
Minimum hold time (SO, S1, SL, SR, A - H):
Device types 01, 02 ~ =~ = -~ - - - - - - - 0 ns

1
]

]
¥
1 O

to +125°C

2. APPLICABLE DOCUMENTS

2.1 Government specifications and standards. Unless otherwise specified, the
following specifications and standards, of the issue listed in that issue of the
Department of Defense Index of Specifications and Standards specified in the
solicitation, form a part of this specification to the extent specified herein.

SPECIFICATION
MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
STANDARD
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
(Copies of specifications, standards, handbooks, drawings, and publications
required by manufacturers in connection with specific acquisition functions should be
obtained from the contracting activity or as directed by the contracting officer.)
2.2 0Order of precedence. In the event of a conflict between the text of this

specification and the references cited herein, the text of this specification shall
take precedence.

3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance
with MIL-M-38510, and as specified herein.

3.2 Design, construction, and physical dimensions. The design, construction, and
physical dimensions shall be as specified in MIL-M-38510 and herein.

3.2.1 Terminal connections. The terminal connections shall be as specified on
figure 1.




MIL-M-38510/376({ USAF)

Electrical performance characteristics.

TABLE I.
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TABLE I. Electrical performance characteristics -~ Continued.

[Tow level G to QA-QH
[

! T T Conditions \ [ Device ] Timits
: Test } Symbo1 { -55°C < Te < +125°C | type T—MTE_T—MEY-TUnit
- |
[MaxTmum Tnput clock TFMAX Wee = 5.0V I KT 1725 1 [ WAz
| frequency | | | | | |
! I ! | I I |
| | | | | | !
|Propagation delay time ltpryr  IVge = 5.0V I A1 |4 115 | ns
[Tow to high, | IC "= 50 pf #10% | | | |
fclock to QA-QH | IR = 5000 I I | |
[ ! ! | | I |
| ] [ | | | I
[Propagation delay time l'tpyry | I A 17 125 | ns
[high to Tow, | | i | | |
lclock to QA-QH | ! ! | ! I
| [ | | | ! !
! I | | I I ]
|Propagation delay time  Itp pp | f A1 15 |20 |ns
|Tow to high, | | | | ! |
Iclock to QA'-QH' | | | ! I |
I | | | | | |
I ! | ] [ T T
IPropagation delay time Itpyrz | I A1 18 121 |ns
lhigh to Tow, | | | | | |
fclock to QA'-QH' ! | | ! [ !
| | ! | | | |
I | [ T | ]
IPropagation delay time ltpyrs | 01 16 129 |ns
lhigh to low, | | | | | |
Iclear to QA-QH | | | | ! !
| | | | I | |
| I I [ | | !
[Propagation delay time ItppLe | I 01 6 129 ! ns
[high to low, | | | | | |
[ctear to QA'-QH' | | i | | |
| | | | | | |
i | | | | | |
IEnable time to high level Itpzy; | | A1 16 121 |ns
|G to QA-QH [ ! | | ! !
| | | | ! | !
] | I 1} | | -
{Enable time to low Tevel |[tpz11 | I A1 [ 8 126 | ns
|G to QA-QH | l | | I |
i ! | | | | |
I 1 | ! | 1 !
lEnable time to high level |tpzys | A1 17 |21 |ns
IS0 to QA-QH I | | | | I
| ! ! | | | !
] ] T | T ] T
[Enable time to Tow level ltpz13 | | A1l |8 126 | ns
SO to QA-QH [ I | | | !
| | | | | [ |
: — ENEEE
Enable time to high level |t 1 ns
IS1 to QALGH | T 1 I
I | | ! | [ |
I [ T T | ] I
[Enable time to Tow level Itpzig4 | | A11 18 126 |ns
[S1 to QA-QH | | [ | | !
[ | | | | | |
I | 1 | ] 1 !
IDisable time from tpuzy | I A1 |1 112 T ns
:high level G to QA-QH | } ; i ; }
|
T | | T | | |
|Disable time from }tpL21 { { A } 5 } 23 = ns
! I ! ! | !
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TABLE I. Electrical performance characteristics - Continued.

level S1 to QA-QH

! ! | ConditTons [Device I~ [imits T I
|| Test I| Symbo I| -55°C ¢ Tg < +125°C } type T‘Wl m_I‘M—‘I ax Tunit I|
| T T 1 | | |
[Disable time from ltpyzz  Yee = 5.0V | A1 [ 3 |18 | ns
lhigh level SO to QA-QH | IC. "= 50 PF #10% | | | |

! | IR = 5000 | ! I ! |
T ! ! | ] ! T |
|Disable time from Itprzz | | A1 |8 130 {ns |
{Tow level SO to QA-QH ] | ! ! | ! |
| I | ! | ! ! |
] | | | ! | { T
|Disable time from high Itpyza | bAa11 13 118 [ns |
[1evel S1 to QA-QH | | | | ] | |
| | | | | | | |
I | | | ] | |
:Disable time from low ;tPLZ4 { AN I 8 : 30 } ns ;
! 1 I [ ! I I

3.2.2 Llogic diagrams. The logic diagrams shall be as specified on figure 2.

3.2.3 Truth tables and timing diagrams. The truth tables ahd timing diagrams shall be as specified
on figure 3.

3.2.4 Schematic circuits. Schematic circuits shall be submitted to the preparing activity prior to
inclusion of a manufacturer™s device in this specification and shall be submitted to the qualifying
activity as a prerequisite for qualification. A1l manufacturers schematics shall be maintained and
available upon request.

3.2.5 Case outlines. The case outlines shall be as specified in 1.2.3.

3.3 Lead material and finish. The lead material and finish shall be in accordance with MIL-M-38510
(see 6.5).

3.4 Electrical performance characteristics. The electrical performance characteristics are as
specified 1n table I, and apply over the full recommended case operating temperature range, unless
otherwise specified.

3.5 Electrical test requirements. The electrical test requirements for each device class shall be
the subgroups specified 1n tabTe Il. The electrical tests for each subgroup are described in table
II1.

3.6 Marking. Marking shall be in accordance with MIL-M-38510. At the option of the manufacturer,
marking of the country of origin may be omitted from the body of the microcircuit, but shall be
retained on the initial container.

3.7 Microcircuit group assignment. The devices covered by this specification shall be in
microcircuit group number 17 (see MIL-M-38510, appendix E).
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TABLE II. Electrical test requirements.

) I Subgroups (see T
| ]l _table III) |
| MIL-STD-883 "' Class S T Class B |
{ test requirements : devices ; devices :
I i [ |
[Interim electrical tests | 1 { 1 |
!{pre burn-in) (method 5004) | | :
] ] |
IFinal electrical test parameters [1%,2,3,7,11*,2,3, |
:(method 5004) {9,10,11 7,9 |
i [ |
[Group A test requirements 11,2,3,7, 11,2,3,7, |
| (method 5005) 18,9,10,1119,10,11 :
[ ] T
IGroup B test requirements 11,2,3,7, | N/A |
|{method 5005) 18,9,10,111" |
I | | |
|[Group C end-point electrical | N/A | 1,2,3 |
[parameters (method 5005) | | }
T I ]
IAdditional electrical subgroups | N/A | N/A
|for group C inspections | | :
[ T I
[Group D end-point electrical I 1,2,3 | 1,2,3 }
! |

lparameters (method 5005)

*PDA applies to subgroup 1 (see 4.2¢).
4. QUALITY ASSURANCE PROVISIONS
4.1 Sampling and inspection. Sampling and inspection procedures shall be in

accordance with MIL-M-385T0 and methods 5005 and 5007, as applicable, of MIL-STD-883,
except as modified herein.

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883,
and shaTT be conducted on all devices prior to qualification and quality conformance
inspection. The following additional criteria shall apply:

a. Burn-in test (method 1015 of MIL-STD-883).

(1) Test condition D or E, using the circuit shown on figure 4, or
equivalent.

{(2) Tp = +125°C minimunm.

b. Interim and final electrical tests shall be as specified in table II, except
interim electrical tests prior to burn-in are optional at the discretion of
the manufacturer,

c. The percent defective allowable (PDA) shall be as specified in MIL-M-38510.
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4.3 Qualification inspection. Qualification inspection shall be in accordance
with MIC=M-33510. Inspections to be performed shall be those specified in method
5005 of MIL-STD-883 and herein for groups A, B, C, and D inspections (see 4.4.1
through 4.4.4).

4.4 Quality conformance inspection. Quality conformance inspection shall be in
accordance with MIL-M-38510 and as specified herein. Inspections to be performed
shall be those specified in method 5005 of MIL-STD-883 and herein for groups A, B, C,
and D inspections (see 4.4.1 through 4.4.4).

4.4.1 Group A inspection. Group A inspection shall be in accordance with table I
of method SOOE of HTE-SIU-§§3 and as follows:

a. Test requirements shall be as specified in table 11 herein.

b. Subgroups 4, 5, and 6 of table I of method 5005 of MIL-STD-883 shall be
omitted.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table II
of method SUUE of MIE-EID-883. Electrical parameters shall be as specified in table

II herein.

4.4.3 §392235—§35$5§§E92' Group C inspection shall be in accordance with table
II1 of method 5005 o -37D-883 and as follows:

a. End-point electrical tests shall be as specified in table II herein.

b. Steady-state life test (method 1005 of MIL-STD-883) conditions, or
equivalent:

(1) Test condition D or E, using the circuit shown on figure 4, or
equivalent.

(2) Tp = +125°C minimum.

(3) Test duration: 1,000 hours, except as permitted by appendix B of
MIL-M-38510 and method 1005 of MIL-STD-883.

4.4.4 Group D inspection. Group D inspection shall be in accordance with table 1V
of method 5568 of MIE—§|5-883. End-point electrical tests shall be as specified in
table II herein.

4.5 Methods of inspection. Methods of inspection shall be specified as follows:

4.5.1 Voltage and current. A1l voltages given are referenced to the microcircuit
ground terminal. Currents given are conventional and positive when flowing into the
referenced terminal.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance
with MIL-M-35810.

6. NOTES

6.1 Notes. The notes specified in MIL-M-38510 are applicable to this
specification.

6.2 Intended use. Microcircuits conforming to this specification are intended for
use for Government microcircuit applications (original equipment) and logistic
purposes.
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Device types 01 and 02
Cases R and S

SHIFT SHIFT
LEFT RIGHT
Vec  s1 SL QW H/QHF/QF D/QD B/GB CLK SR

201918171615 144131211

1H12H3H4HsHsH7HsH9sH1wo
S0 Gl G2 G/QGE/QE C/QC A/QA QA CLR GND

Device type 01 and 02
Case 2

QA' A/QA C/QC E/QE G/QG

le] [7] [¢] [5] [4]

&R | ' [3] 62
] G{m)

SR [1]so
CLK , Vee
B/0B | 19] st

14 [15] [16] [17 [tg]

D/QD F/QF H/QH QH' SL

FIGURE 1. Terminal connections.
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MIL-M-38510/376 (USAF)

Vee o— * cPB
;RI R2 SR3 2R3 3JR3 2R3

CPAO—
CA A AAAALA

~12
Vee Si SL QH' H/QH F/QF D/QD B/QB CLK SR

SO Gl G2 6/QG E/QE C/QC A/QA QA' CLR GND |
i 2345 HesHH7F s 9Hio
X Y Y Y Y \( AV Y
GND -—&
%R3 %Raj’js R3 %’Rz
Device type 01 and 02
NOTES:

1.

CPA = 100 kHz $50% square wave; duty cycle = 50% +15%; VIL = =0.5 V minimum
to +0.8 V maximum; VIH = 2.0 V minimum to 5.5 V maximum,

CPB = 50 kHz +50% square wave synchronized with CPA. A1l other conditions
are the same as CPA,
R2 = 1 ke 210%; R3 = 3900 x10%.

VCC and R] shall be chosen to insure 5.0 V minimum at the device terminal,

FIGURE 4. Burn-in and life test circuits,

14
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7.0V
5 s'
\
' (SEE
T NOTE 6) RL| (SEE NOTE 7)
- r ~
A VCC papy -0 OUTPUT

[[Jso E/e(5]HLoAD |
[2Jet  crac[e]j{LoaD!

RL2 (SEE NOTE 7)

SEE [3Je2 AreA LOAD |
TABFLOERHI [eJcLr  @A[8]{LoaD2
COMPLETE
TermiNAL [|[LSR s/a8(13jHLoAD |

CONDITIONS L_fi2]cLk  D/QD[14]H LOAD |

Ii8]sL  FraF{i5]HLoAD |

HEERENER

St H/QH LOAD | """
2 GND QH' | Load2 |
L J L / :—L OUTPUT
= | {SEE NOTE 7)
| L
e
TEST CIRCUIT
NOTES:

t

1. Clock pulse characteristics: t1 =ty 6 1.5 ns, tp (clock) = 25 ns; PRR =1 MHz.
2. Serial input (SR/SL, see table IIl) pulse characteristics: t] = t0 =6 +1.5 ns.
For tpyL tsetup =18 ns, t, 44~ 0 ns, tp (serial) = 18 ns, PRR is 50% of clock PRR.
For tPLH’ tsetup =7 ns, tho]d = 0 ns, t. (serial) T 7 ns, PRR is 50% of clock PRR.
3. For fMAX’ the clock pulse characteristics are as follows: For TC = 25°C;
t; =ty = < 3ns, t; (clock) = 16.5 ns, PRR = 30 MHz. For T, = -55°/+125°C;
ty =ty = < 3ns, t_ (clock) = 20 ns, PRR = 25°MHz. The Serial (SR/SL, see table III)

input shall be one-half the frequency of the clock and the serial 4+ and + shall be
coincident with the clock + t] = t0 =6 1.5 ns.

Clear input pulse characteristics: t] = tO =6 +1.5 ns, tp (clear) = 10 ns.

For tri-state switching, the G, SO0, or S1 input pulse characteristics shall be as
follows: t; = ty = 6 1.5 ns, tp > 200 ns, PRR < 1 MHz.

6. C = 50 pF +10% (including jig and probe capacitance),
RL] = RL2 = RL3= 499q +1%.
8. Voltage measurements are to be made with respect to network ground terminal.

FIGURE 5. Switching test circuit (device type 01 and 02).
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MIL-M-38510/376 (USAF)

Device type 01

0—tp (CLEAR)
f|-—‘1 r.F-fo
Z'TIY’,V | 32\/'7V o
CLEAR 0.3v 0.3V
INPUT 0.0v
— J’—tPHL 3
t VOH
OUTPUT \yﬁv
OUTPUT VOH
QA OR QH’ \’Q
vOL
—-4 L—*PHM
CLEAR TO QUTPUT
Device type 01 and 02
ﬂ t) to tn—
G,S0,0R Si
INPUT 2.7V v >0V
1.3V .3V
0.3V 0.3v 0.0V
tpzL tpLz
OUTPUT (1),(3%,(4) (),(3),(4)
WAVEFORM | 3.0V
St CLOSED \,*3\/ /f/-————vm_+o.3v
VoL
VOH
OUTPUT /3V ,ﬁk———_VOH—O.3V
WAVEFORM 2 0.0V
S| OPEN
tpzH tpHz
{h,(3),(9) 2 {1,(3),(4)
TRI—-STATE SWITCHING
FIGURE 5. Clear and tri-state switching waveshapes.
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6.3 Ordering data. The acquisition document should specify the following:

a. Complete part number (see 1.2).

b. Requirements for delivery of one copy of the quality conformance inspection
data pertinent to the device inspection 1ot to be supplied with each
shipment by the device manufacturer, if applfcable.

C. Requirements for certificate of compliance, 1f applicable.

d. Requirements for notffication of change of product or process to the

contracting activity in addition to notification to the qualifying activity,
tf appliicable.

e. Requirements for faflure analysis (including required test condition of

method 5003 of MIL-STD-883), corrective action, and reporting of results, if
applicable.

f. Requirements for product assurance options.

9. Requirements for special carriers, lead lengths, or lead forming, if
applicable, these requirements shall not affect the part number. \Unless
otherwise specified, these requirements shall not apply to direct purchase
by or direct shipment to the Government.

h. Requirements for “"JAN" marking.

6.4 Abbreviations, symbols, and definitions. The abbreviations, symbols, and
definitions used herein are defined 1n MIL-M-38510, MIL-STD-1331, and as follows:

GND - - - - - - . _ . .. Electrical ground (common terminal)
iy - - - - - - o o o L. Current-flowing into an input terminal
VIN = - - - - - - - oL Voltage level at an input terminal

6.5 Logistic support. Lead materials and finishes (see 3.3), are inter-
changeabTe.” UnTess otherwise specified, microcircuits acquired for Government
Togistic support will pe acquired to device class B (see 1.2.2), and Tead material

and finish C (see 3.3). Longer lead lengths and lead forming shall not affect the
part number.

6.6 Substitutability. The cross-reference information below is presented for the
convenience of users., Microcircuits covered by this specification will functionally
replace the listed generic-industry type. Generic-industry microcircuit types may
not have equivalent operational performance characteristics across military temper-
ature ranges or reliability factors equivalent to MIL-M-38510 device types and may
have slight physical variations in relation to case size. The presence of this
information shail not be deemed as permitting substitution of generic-industry types
for MIL-M-38510 types or as a waiver of any of the provisions of MIL-M-38510.

Military device Generic-industry
type type
01 54A1L5299
02 54ALS323

6.7 Manufacturers' designations. Manufacturers' circuits included in this
specification are designated with an "X" as shown in table IV herein.

TABLE IV. Manufacturers' designations.

! | CTrcuits I
| Device T K | B T C A
| type T Texas | MotoroTa TNational Semi- T
| lInstruments | Iconductor Corp. |
| | | | T
| 01 | X ] | |
] | | 1 !
| 02 ! X | | |
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